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Deliberative decision-making is often proposed as a mechanism to mitigate
polarization in democratic processes. However, empirical evidence remains
mixed, with some studies suggesting that deliberation among like-minded in-
dividuals can drive preference shifts toward extremes. We use a three-round
group dictator game to systematically examine how group composition influ-
ences deliberative outcomes. Our design allows us to compare deliberation
within like-minded and mixed-minded groups while also manipulating the
voting rule (median vs. unanimity) to assess its impact on decision-making.
Contrary to expectations of polarization, we find that deliberation moderates
preferences across all conditions. This effect is strongest for selfish partici-
pants in mixed-minded groups, but also like-minded selfish groups behave sig-
nificantly less extreme than individuals. On the other hand, the moderating
effect of deliberation does not persist when subjects revert back to individ-
ual decision-making. Regardless of the voting rule, groups tend to converge
on unanimous decisions, suggesting norm-driven behavior in deliberative and
participatory settings. Our findings contribute to ongoing debates on the
role of group composition and decision rules in shaping collective outcomes
in social dilemmas.
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1 Introduction

Polarization remains a critical challenge in democratic decision-making, raising questions
about how to structure deliberative processes for constructive public participation. While
polarization—both ideological and affective—has been widely studied (Wilson et al.,
2020; Dalton, 2021; Orhan, 2022), its behavioral effects on collective decision-making
remain unclear. Political polarization has intensified in recent years, shaped by digital
media and fragmented information environments (Bail et al., 2018; Levy, 2020; Rhodes,
2021). Some research suggests that deliberation fosters informed decision-making and
mitigates polarization (Barabas, 2004; Fishkin, 2019; Luskin et al., 2022), while others
argue that it reinforces biases and leads to extreme preferences (Sunstein, 1999; Schkade
et al., 2010). A key factor in this debate is like-mindedness: do groups with similar
preferences reinforce initial inclinations, or does deliberation promote moderation?

To address this, we conducted a pre-registered experiment testing how like-mindedness
affects deliberation and decision-making. The study builds on the group polarization lit-
erature (Cason and Mui, 1997; Luhan et al., 2009), which presents conflicting evidence
on whether deliberation fosters consensus or extremism. We formulated two competing
hypotheses: (1) like-minded groups amplify polarization, making more extreme allo-
cations, and (2) deliberation moderates preferences, reducing polarization even within
like-minded groups.

To test these hypotheses, we employ a modified group dictator game. Unlike previous
implementations, our design incorporates a politically salient issue—immigration—by
directing allocations to a refugee organization. Participants are pre-screened for redis-
tribution preferences to form like-minded and mixed-minded groups, and we manipulate
the voting rule (median vs. unanimity) to examine its impact.

Our findings provide no evidence of polarization. Like-minded groups do not shift
toward extreme allocations; instead, we observe moderation across all conditions. In-
terestingly, like-minded groups retain fewer resources compared to individual decisions,
while selfish participants in mixed-minded groups tend to withhold even more. A similar
but opposite trend occurs for generous participants. The voting rule does not signif-
icantly alter these shifts—groups reach unanimous decisions regardless of the imposed
decision rule.

These results suggest that deliberation neither polarizes nor alters individual pref-
erences significantly. Instead, other social dynamics influence group decision-making,
fostering moderation rather than extremism. Our study contributes to the debate on
deliberative democracy by highlighting the role of social norms and institutional rules in
shaping collective decisions.

By systematically linking like-mindedness, deliberation, and decision-making in a con-
trolled experiment, we refine our understanding of group preference aggregation. While
deliberation may not resolve ideological divisions, it prevents polarization without neces-
sarily creating long-term consensus. Future research should investigate underlying mech-
anisms such as normative pressure and strategic voting, contributing to the observed
moderation.
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2 Conceptual Background Literature

2.1 Polarization and Like-mindedness in Groups

Polarization refers to increasing divergence in opinions and behaviors, with implications
for democratic governance (Abramowitz and Saunders, 2008; Bail et al., 2018; Baron
et al., 2021). While citizen participation in policymaking is proposed as a solution (Vi-
nokur and Burnstein, 1978; Fishkin et al., 2021), the impact of deliberation remains
contested (Dryzek and List, 2003; Niemeyer and Dryzek, 2007; Grönlund et al., 2015;
Sunstein, 1999).

Some scholars argue that deliberation mitigates biases and fosters rational discourse
(Cohen, 1989; Estlund and Landemore, 2018; List, 2018; Dryzek et al., 2019), while others
suggest that it reinforces preexisting attitudes, particularly in like-minded groups (Sun-
stein, 1999; Mendelberg, 2002). Empirical studies show that deliberation often strength-
ens majority views, sometimes resulting in harsher jury verdicts (Schkade et al., 1999,
2010). Group homogeneity plays a crucial role, as like-minded groups tend to shift col-
lectively toward more extreme positions (Mendelberg, 2002; Sunstein, 2009).

Deliberation in like-minded groups is susceptible to information cascades, where the
absence of opposing arguments leads to reasoning errors (Grönlund et al., 2015). Group
members may conform to the dominant opinion rather than independently evaluating
arguments (Isenberg, 1986; Lindell et al., 2017). Sunstein (2004) highlights how dominant
participants shape group preferences, reinforcing confirmation biases. This contributes
to enclave deliberation, where repeated exposure to similar arguments solidifies extreme
attitudes (Landemore and Mercier, 2012).

Another related phenomenon is the risky shift, where groups adopt more extreme posi-
tions than individuals (Kogan and Wallach, 1967; Vidmar, 1970). This shift is driven by
mutual reinforcement and diffusion of responsibility. Vidmar (1970) finds that heteroge-
neous groups take greater risks than homogeneous ones, though not all studies confirm
this effect (Pruitt and Teger, 1969).

Theories such as social comparison and persuasive argumentation (Festinger, 1954;
Cason and Mui, 1997) suggest that individuals align with perceived majority prefer-
ences (Asch, 1955; Isenberg, 1986; Sunstein, 1999). Persuasive argument theory posits
that dominant participants frame deliberation to bias collective reasoning (Kerr et al.,
1996). In like-minded groups, the absence of counterarguments increases the likelihood
of attitude shifts toward extremes.

2.2 Research Gap

The literature offers conflicting views on whether deliberation amplifies or moderates
polarization (Sunstein, 1999; Luskin et al., 2022). While some studies find that like-
minded deliberation fosters extremism, others suggest it promotes moderation (List et al.,
2013; Strandberg et al., 2018).

Grönlund et al. (2015) find that like-minded deliberation reduces polarization in dis-
cussions on immigration. However, the extent to which group composition influences
deliberation and decision-making remains underexplored. Our study addresses this gap
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by systematically examining how group composition and voting rules shape deliberative
decision-making.

We implement a three-round group dictator game (Cason and Mui, 1997; Luhan et al.,
2009), where participants allocate resources to a refugee project. By varying group com-
position and decision rules, we contribute to the empirical study of deliberative decision-
making and its effects on polarization.

3 Experimental Design and Procedure

3.1 General Design

The group dictator game is widely used to study group decision-making (Cason and
Mui, 1997; Luhan et al., 2009). Participants allocate resources to a refugee organization,
testing whether deliberation influences preferences under different voting rules (median
vs. unanimity).

Participants make three sequential decisions on their retention of an endowment of
10 "points" each worth 0.50 €. In Round 1, they decide individually. Groups are then
formed based on retention preferences—selfish, generous, or fair—and assigned to like-
minded or mixed-minded conditions. In Round 2, groups deliberate and vote under
either the median or unanimity rule. In Round 3, participants make a second individual
decision.

Control variables include gender, education, and refugee attitudes, measured using
validated scales (Schneider and Schupp, 2011; Kotzur et al., 2022). Deliberation occurs
via an anonymized chat to prevent biases from face-to-face interaction.

3.2 Deliberation and Group Decision

Under the median rule, group members vote freely, with the median determining the
final decision. Under the unanimity rule, all members must agree; otherwise, no allo-
cation occurs (Kocher and Sutter, 2007).

Participants deliberate for up to 15 minutes. Voting decisions are recorded, and indi-
viduals proceed to Round 3 to reassess their retention decisions.

3.3 Procedure

The experiment was conducted at the KD2Lab (KIT). Participants were recruited via
Hroot (Bock et al., 2014) and ORSEE (Greiner, 2004). A total of 281 participants
took part in 18 sessions, with 216 assigned to three-member group decisions. Random
assignment ensured treatment balance.

Sessions lasted approximately 30 minutes. Payments were processed via the lab’s
digital system, and donations to Lernfreundehaus, a local refugee organization, were
transferred after the study.
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4 Findings

This section presents the results of the data collection and their analysis.

4.1 Data and Summary Statistics

The experiment was conducted over 18 sessions with 216 participants. Subjects were ran-
domly assigned to groups of three and engaged in a decision-making task. The voting rule
was assigned at the session level and balanced across the sample to ensure comparability
across treatments.

Fairness Benchmark and Relabeling Before data collection, we set five points as the
global fairness benchmark (ex-ante). However, after observing the first individual with-
drawal decisions, we reassessed fairness using the median withdrawal, which was six
points. Based on this revised benchmark, we reclassified participants’ types and groups
accordingly. This adjustment ensures that the analysis reflects fairness perceptions within
the sample rather than relying solely on a pre-determined threshold.

Demographics and Sample Characteristics Table 1 summarizes the statistics for key
demographic variables. The participants had an average age of 24 years (SD = 4.32),
and 40 percent identified as female. The sample consisted primarily of students, with
62 percent not holding a formal degree and 35 percent having completed at least a
bachelor’s degree. A small proportion (2 percent) were either employed or pursuing a
doctoral degree. The slight gender imbalance observed in the sample is a well-documented
characteristic of the KIT participant pool and is considered in the analysis.

Group Composition Participants were assigned to one of two group structures:

• Like-minded groups (39 percent of participants) consisted of members with similar
retention preferences.

• Mixed-minded groups (61 percent of participants) contained members with varying
retention preferences. Participants in these groups were classified into one of three
types:

– Selfish: Retained more than six points.

– Fair : Retained exactly six points.

– Generous: Retained fewer than six points.

All possible combinations of these three types were feasible in mixed-minded groups.
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Table 1: Summary Statistics

Variable Mean SD

Demographics
Age (years) 24.00 4.32
Female (dummy) 0.40 0.49
Bachelor or Higher (dummy) 0.36 0.48

Group Composition
Like-minded (dummy) 0.39 0.49
Mixed-minded (dummy) 0.61 0.49

Treatment Conditions
LMGEU 0.10 0.30
LMSU 0.11 0.31
MMU 0.28 0.45
LMGEM 0.07 0.25
LMSM 0.11 0.31
MMM 0.33 0.47

Notes: N = 216 for all variables, except group composition (Like-minded N = 84,
Mixed-minded N = 132). - Dummy variables equal 1 if the condition is met and 0
otherwise. - Treatment groups: - LMGU: Like-minded, generous, unanimity rule -
LMGM: Like-minded, generous, median rule - LMSU: Like-minded, selfish, unanimity
rule - LMSM: Like-minded, selfish, median rule - MMU: Mixed-minded, unanimity rule
- MMM: Mixed-minded, median rule

Treatment Conditions and Voting Rules Participants were assigned to one of six treat-
ment conditions based on group composition (like-minded vs. mixed-minded) and the
assigned voting rule (unanimity vs. median). The treatment groups are defined as fol-
lows: Like-minded groups:

• LMGEU – Generous, unanimity rule

• LMGEM – Generous, median rule

• LMSU – Selfish, unanimity rule

• LMSM – Selfish, median rule

Mixed-minded groups:

• MMU – Mixed-minded, unanimity rule

• MMM – Mixed-minded, median rule
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Additionally, within mixed-minded groups, participants were classified based on their
individual type:

• MMGE – Generous participant in a mixed-minded group

• MMS – Selfish participant in a mixed-minded group

• MMF – Fair participant in a mixed-minded group

Sample Composition 39 percent of participants engaged in like-minded deliberation
and voting, while 61 percent participated in mixed-minded groups. The classification
was determined based on preference elicitation in the first individual decision round.
The voting rules were randomly assigned at the session level to ensure balance across
conditions.

4.2 Treatment Effects

In the following, we assess the impact of group composition on deliberation and voting,
as well as the effect of the voting rule on the process and outcome. We begin by analyzing
the impact of the unanimity and median rules on voting behavior and outcomes. We then
examine the effect of like-mindedness on voting outcomes and individual decision-making.
Finally, we analyze the deliberation data to understand the effects of the treatment on
the deliberation process.

4.2.1 The Effect of Manipulating Voting Rules

Figure 1 presents the distribution of group withdrawal, i.e., the amount of retained points,
votes across the voting rule treatments. In our study, 111 participants voted under the
median rule, and 105 participants voted under the unanimity rule. Our sample appears
balanced across the voting rule treatment.

Sessions using the unanimity rule yielded a mean voting outcome of 5.3, whereas
the median rule led to a mean voting outcome of 5.7. However, this difference is not
statistically significant (Mann-Whitney U test: p > 0.1, N = 216).

A deeper analysis of voting behavior reveals that among the 37 groups that deliberated
under the median rule, 29 reached unanimous votes. Additionally, 12 groups reached a
unanimous agreement on the median of their initial individual preferences.

Further, when analyzing differences across group compositions, we find that in like-
minded selfish groups (LMS), withdrawal votes significantly differ between the two voting
rules. Figure 1b shows that the mean vote in the median condition is 7.6 compared to
6.8 in the unanimity condition. This difference is statistically significant (Mann-Whitney
U test: p < 0.05, N = 48). However, for other group compositions, we do not find
significant differences between the voting rules.
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(a) Withdrawal Group Decisions by Voting
Rule.

(b) Withdrawal LMS Group Decisions by Vot-
ing Rule.

(c) Withdrawal Decisions in Like-Minded Gen-
erous Groups.

(d) Withdrawal Decisions in Like-Minded Self-
ish Groups.

(e) Withdrawal Decisions in Mixed-Minded
Groups.

(f) Withdrawal Decisions of Generous Partici-
pants in MM Groups.

(g) Withdrawal Decisions of Selfish Partici-
pants in MM Groups.

(h) Withdrawal Decisions of Fair Participants
in MM Groups.

Figure 1: Distribution of withdrawal decisions by voting rule, group type, and participant
type across rounds. Figures (a) and (b) compare median and unanimity voting
rules. Figures (c) and (d) show like-minded groups. Figures (e), (f), (g), and (h)
display withdrawal decisions in mixed-minded groups, distinguishing between
participant types. Dotted lines indicate mean values. Statistical significance of
differences is noted in each figure.8



4.2.2 The Evolution of Withdrawal Decisions Across Rounds

The density shifts of withdrawal decisions across rounds are illustrated in Figure 2. The
x-axis represents withdrawal decisions at different stages: (a) individual decisions in
Round 1 (R1), (b) group votes in Round 2 (R2), (c) individual payoffs resulting from
group votes in R2, and (d) individual decisions in Round 3 (R3). The y-axis indicates
group composition, distinguishing between mixed-minded, like-minded selfish, and like-
minded generous groups.

(a) Density distribution of individual decisions
in Round 1.

(b) Density distribution of group votes in
Round 2.

(c) Density distribution of payoffs in Round 2.
(d) Density distribution of individual decisions

in Round 3.

Figure 2: Density distributions of individual decisions, group votes, and payoffs across
rounds. (a) Individual decisions in Round 1 before deliberation. (b) Group
votes in Round 2. (c) Payoff distributions in Round 2 based on group voting.
(d) Individual decisions in Round 3 after deliberation. Group compositions are
categorized as like-minded or mixed-minded.

The density plots suggest that group decisions moderate around the global fairness
point (5) in R2. However, this moderation does not persist in the second individual
decision round (R3). This observation holds for all group formats.

For like-minded generous groups (LMG), the mean withdrawal shifts from R1 (2.94) to
R2 (3.42) and then returns to R3 (2.86) (see Table 2). There are no significant differences
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across rounds (Wilcoxon signed-rank test: p > 0.1, N = 36), though the small sample
size should be noted. This suggests that group votes exhibit slight moderation but do
not translate into long-term individual decision changes (see Figure 1c).

In like-minded selfish groups (LMS), the shift is more pronounced. The mean with-
drawal changes from R1 (9.04) to R2 (7.19) and then to R3 (8.58). The differences
between R1 and R2, as well as between R3 and R2, are highly significant (Wilcoxon
signed-rank test: p < 0.001, N = 48). However, no significant differences are found
between R1 and R3, suggesting that the group moderation effect is only temporary (see
Figure 1d).

For mixed-minded groups, a similar trend is observed. The mean withdrawal shifts
from R1 (6.16) to R2 (5.51) and then to R3 (6.08) (see Table 2). The changes from R1 to
R2 are statistically significant (Wilcoxon signed-rank test: p < 0.01, N = 132), and the
differences between R2 and R3 are also significant but weaker (p < 0.05). This indicates
again a temporary effect of group deliberation, which does not persist in individual
decision-making (see Figure 1e).

A closer analysis of participant types in mixed-minded groups reveals that generous
members (MMG) moderate their voting behavior in R2, shifting from R1 (3.16) to R2
(3.86) and then to R3 (3.26) (see Figure 1f). The difference between R1 and R2 is
significant (p < 0.05, N = 50), while R2 to R3 is only weakly significant (p < 0.1).
In contrast, selfish members (MMS) show a strong moderation effect, shifting from R1
(8.81) to R2 (6.52) (p < 0.001, N = 58), but reverting to R3 (8.45) (see Figure 1g). Fair
participants (MMF) remain stable across rounds (R1 = 6, R2 = 6.5, R3 = 6.25) with no
significant changes (p > 0.1, N = 24) (see Figure 1h).
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Table 2: Overview of Withdrawal Decisions Across Treatments and Rounds

Category N Withdrawal Mean SD Min Max p50 - Median
Individual Decisions
Individual - R1 216 6.3 3.2 0 10 6
Individual - R3 216 6.1 3.4 0 10 6
Group Vote Breakdown (R2)
Group Vote - All 216 5.5 2.7 0 10 5
Group Vote - Unanimity (U) 105 5.3 2.7 0 10 5
Group Vote - Median (M) 111 5.7 2.7 0 10 5
Group Outcome Breakdown (R2)
Group Outcome - All 216 5.5 2.7 0 10 5
Group Outcome - Unanimity (U) 105 5.3 2.7 0 10 5
Group Outcome - Median (M) 111 5.7 2.7 0 10 5
Group Composition Breakdown (R2)
Like-minded (LM) 84 5.6 3.0 0 10 5
Mixed-minded (MM) 132 5.5 2.5 0 10 5
Breakdown by Group Type and Voting Rule (R2)
LMGE - Unanimity (U) 21 3.3 2.2 0 5 5
LMS - Unanimity (U) 24 6.8 1.9 4 10 7
MM - Unanimity (U) 60 5.5 2.7 0 10 6
LMGE - Median (M) 15 3.6 2.3 0 6 5
LMS - Median (M) 24 7.6 2.7 0 10 8
MM - Median (M) 72 5.5 2.4 0 10 5

Notes: This table displays individual and group-level withdrawal decisions across all
treatments and rounds. R1 and R3 refer to individual decision rounds, while R2
corresponds to the group voting round. "Unanimity (U)" and "Median (M)" refer to
the voting rules applied in the group decision-making process. "LMG" = Like-minded
Generous, "LMS" = Like-minded Selfish, "MM" = Mixed-minded. A detailed
definition of the abbreviations can be found in Section 4.1.

4.2.3 Effect of Participant Type and Group Composition

Table 3 - Table 6 present the results of the regression analysis. Given the nature of
withdrawal decisions, we employ a Tobit regression, with the independent variable left-
bounded at zero since no participant can withdraw less than zero. Censoring is appro-
priate, as our dataset contains no values below this threshold. The analysis explores the
joint effect of participant type and group composition on voting behavior and withdrawal
decisions.

We first examine how selfish behavior interacts with like-minded and mixed-minded
settings. Table 5 presents estimates for (a) the additional effect of a selfish participant
in a like-minded group and (b) the additional effect of a selfish participant in a mixed-
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minded group. Both group types exert a symmetrical and equally strong influence on
voting behavior and payoffs but in opposite directions.

The positive interaction estimate of 2.2 (p < 0.01) for Selfish × Like-minded suggests
that selfish participants in homogeneous selfish groups reinforce their initial behavior,
leading to increased support for self-serving outcomes. Conversely, the negative interac-
tion estimate of -2.2 (p < 0.01) for Selfish × Mixed-minded indicates that selfish par-
ticipants in heterogeneous groups moderate their behavior, aligning more closely with
fair-minded participants. This suggests that deliberation in diverse groups tempers ex-
treme self-interest. These findings highlight that the impact of greed strongly depends
on group composition.

Table 3: Effect of Selfish Participants on Voting and Group Outcomes

Dependent variable Vote Outcome

Selfish × Like-minded 2.2∗∗ (0.72) 1.9∗ (0.74)
Selfish × Mixed-minded -2.2∗∗ (0.72) -1.9∗ (0.74)
Like-minded -1.5∗∗ (0.53) -1.3∗ (0.54)
Mixed-minded 1.5∗∗ (0.53) 1.3∗ (0.54)
Selfish 1.9∗∗∗ (0.45) 1.9∗∗∗ (0.46)
Constant 4.6∗∗∗ (0.30) 4.6∗∗∗ (0.30)

Controls No No
Observations 216 216

Notes: Tobit regressions. Dependent variables: vote (support for the proposal) and
outcome (group payoff). Standard errors in parentheses. - Selfish refers to participants
who made a self-interested decision in the first dictator game. - Selfish × Like-minded
increases voting support and payoffs, reinforcing self-interested behavior in
homogeneous groups. - Selfish × Mixed-minded decreases voting support and payoffs,
suggesting that diverse groups temper self-interest.
† p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 6 examines the interaction effects of generous behavior in like-minded and mixed-
minded groups. The results reveal a reversed pattern compared to selfish participants.
The negative interaction estimate of -1.9 (p < 0.05) suggests that generous participants
in like-minded groups withdraw even less than expected, meaning that generosity is
diminished when deliberating with similar-minded individuals. In contrast, the positive
interaction estimate of 1.9 (p < 0.05) in mixed-minded groups suggests that generous
participants withdraw significantly more than anticipated, indicating that deliberation
in diverse settings amplifies prosocial behavior.

Table 7 explores the effect of fair participants in mixed-minded groups. The results
show no statistically significant effect, indicating that fairness does not strongly influence
voting behavior or withdrawal decisions in mixed-minded deliberative settings.
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Table 4: Effect of generous participants on voting and group outcomes

Dependent variable Vote Outcome

Generous × Like-minded -1.9∗ (0.79) -1.6∗ (0.80)
Generous × Mixed-minded 1.9∗ (0.79) 1.6∗ (0.80)
Like-minded 0.6 (0.40) 0.5 (0.41)
Mixed-minded -0.6 (0.40) -0.5 (0.41)
Generous -2.8∗∗∗ (0.50) -2.8∗∗∗ (0.51)
Constant 6.1∗∗∗ (0.25) 6.1∗∗∗ (0.25)

Controls No No
Observations 216 216

Notes: Tobit regressions. Dependent variables: vote (support for the proposal) and
outcome (group payoff). Standard errors in parentheses. - Generous refers to
participants who made an altruistic decision in the first dictator game. - Generous ×
Like-minded reduces voting support and payoffs, suggesting generosity is less effective
in homogeneous groups. - Generous × Mixed-minded increases voting support and
payoffs, indicating that generosity is reinforced in diverse groups.
† p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

4.2.4 Control Variables and Additional Effects

Table 6 introduces additional control variables, including gender, refugee attitudes, and
social norms. The inclusion of the generous type remains a strong predictor of lower
withdrawal votes (-2.2, p < 0.01). However, the effect of the selfish type is mitigated
when controls are introduced.

A significant gender effect is observed, with female participants withdrawing signifi-
cantly less than male participants (-1.1, p < 0.05). Refugee attitudes exhibit a weak
significant effect on voting behavior, suggesting that ideological attitudes toward migra-
tion policy may influence economic decision-making in group settings. However, social
norms do not emerge as a significant predictor.

4.2.5 Deliberation Analysis

We now elaborate on the analysis of deliberation behavior across treatments. Figure 3
presents the deliberation duration, message frequency, and sentiment analysis.

Panel (a) shows the deliberation duration by voting rule. Groups under the median
rule deliberated for an average of 4.8 minutes, while groups under the unanimity rule
deliberated for an average of 5.2 minutes. This difference is not statistically significant.

Panel (b) presents the deliberation time across group compositions. A pairwise com-
parison using Dunn’s test finds a weak significant difference, where like-minded generous
groups (LMG) deliberate for a shorter duration (mean: 3.9 minutes) compared to like-
minded selfish (LMS) and mixed-minded (MM) groups (mean: 5.2 minutes). However,
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Table 5: Effect of fair participants on voting and group outcomes in mixed-minded groups

Dependent variable Vote Outcome

Fair 0.2 (0.51) 0.3 (0.51)
Constant 5.4∗∗∗ (0.28) 5.4∗∗∗ (0.29)

Controls No No
Observations 132 132

Notes: Tobit regressions. Standard errors in parentheses. - Fair refers to participants
who made an equal-split decision in the first dictator game. - The reference group
consists of selfish and generous participants.
† p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

the median deliberation time differs between LMS (3.9 minutes) and MM (4.52 minutes),
possibly due to sample size differences.

Panel (c) presents the message frequencies by group treatment. The number of mes-
sages exchanged does not significantly differ across treatments, suggesting that group
format did not influence communication intensity.

Panel (d) shows a sentiment analysis using the Bing lexicon. Deliberation chat mes-
sages contained more positive sentiment (41 instances) than negative sentiment (27 in-
stances). This suggests that overall, the group discussions were more positively framed.

We also conducted a qualitative content analysis following Luhan et al. (2009). Table
7 summarizes the most frequent arguments used in group discussions. Arguments ad-
vocating to "keep more for ourselves" and "keep less for ourselves" were common, but
fairness arguments appeared most frequently.

5 Discussion

Our main finding concerns deliberation and polarization in like-minded groups. Voting
behavior and outcomes in the group round are more moderated compared to individ-
ual decision-making. A qualitative content analysis provides insights into this pattern.
Some groups avoided deliberation, with first-proposers selecting allocations perceived as
uncontroversial, such as fair distributions, regardless of their initial preferences. Where
deliberation occurred, arguments remained cautious and modest, as confirmed by senti-
ment analysis. Selfish members occasionally advocated for higher retainment but often
proposed lower allocations than in their individual decisions. Generous and fair members
disclosed more information and showed greater certainty. Some selfish participants con-
cealed their initial decisions, while generous participants consistently emphasized fairness
and mutual understanding.

These patterns emerge in both like-minded and mixed-minded groups. In both like-
minded selfish and like-minded generous groups, voting decisions moderated. A possi-
ble limitation is that participants were unaware of the group composition logic. While
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Table 6: Effect of selfish and generous participants on voting and group outcomes in
mixed-minded groups

Dependent variable With Controls Without Controls
Vote Outcome Vote Outcome

Selfish 0.5 (0.48) 0.5 (0.49) 0.9† (0.48) 0.9† (0.49)
Generous -2.2∗∗∗ (0.55) -2.2∗∗∗ (0.56) -2.3∗∗∗ (0.56) -2.3∗∗∗ (0.57)
Female -1.1∗ (0.44) -1.1∗ (0.44) – –
Bachelor -0.5 (0.43) -0.5 (0.44) – –
Refugee Attitude -0.6† (0.37) -0.6 (0.38) – –
Social Norm 0.7 (0.77) 0.7 (0.78) – –
Social Comparison 0.7 (0.52) 0.6 (0.53) – –
Constant 4.5 (2.84) 4.5 (2.90) 5.6∗∗∗ (0.37) 5.6∗∗∗ (0.38)

Controls Yes Yes No No
Observations 132 132 132 132

Notes: Tobit regressions. Standard errors in parentheses. - Selfish and Generous refer
to participants who made self-interested or altruistic decisions in the first dictator
game. - The reference group consists of fair participants. - Controls include gender
(female), education (bachelor), refugee attitude, social norm, and social comparison.
† p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

deliberation should enable preference discovery, in like-minded selfish groups, signifi-
cant moderation of stated preferences suggests norm-driven behavior (Kimbrough and
Vostroknutov, 2016). Kimbrough and Vostroknutov (2016) argue that prosocial behavior
is shaped by social norms rather than individual preferences. This aligns with Smith’s
(2010) concept of the impartial spectator, enforcing group fairness norms. Even in an
anonymous setting, deliberation fosters group coherence by positioning participants as
both decision-makers and observers of others’ arguments. This dual role explains short
deliberation times, low participation rates, and an overall positive sentiment. Conse-
quently, voting decisions may reflect a preference for social appropriateness rather than
strategic payoff maximization, leading to moderation.

This aligns with findings by Cason and Mui (1997), who show that generous mem-
bers often dominate mixed-minded group decisions. In our study, mixed-minded groups
without generous participants exhibited a strong influence of selfish members on voting
behavior. However, adding a single generous participant nullified this effect. Social com-
parison theory offers a potential explanation: individuals adjust preferences to align with
assumed norms rather than reinforcing their initial preferences through argumentation.

Deliberation and group decision-making do not significantly impact second-round in-
dividual decisions. The absence of a shift between first (R1) and second (R3) individual
decisions suggests a rejection of persuasive argument theory in this context. If persuasion
had occurred, individual decisions should have shifted in line with group voting outcomes.
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(a) Deliberation Time by Voting Rule. (b) Deliberation Time by Group Composition.

(c) Message Frequencies by Group Treatment. (d) Message Sentiment in Deliberation.

Figure 3: Deliberation time, message frequency, and sentiment in deliberation. (a) De-
liberation time by voting rule. The x-axis denotes the dummy variable for the
unanimity rule (1 = unanimity rule). (b) Deliberation time by group com-
position. There is a weakly significant difference between group types. (c)
Message frequencies by group treatment. No significant difference is observed.
(d) Overall message sentiment in deliberation.

Instead, limited exchange of explicit preferences and low deliberation quality likely ex-
plain this finding. Grönlund et al. (2015) emphasize that ad-hoc group formation can
reduce engagement and weaken group identification. Reputation concerns influence delib-
eration participation and the extent to which individuals adopt extreme views (Schkade
et al., 2010). However, amplification effects may be mitigated by additional information
or moderators.

Another key observation is the high frequency of unanimous voting in median-rule
groups. Bartling et al. (2015) suggest that this could be attributed to responsibility
attribution and pivotality aversion. The role of the median voter was rarely discussed,
as participants focused on achieving broadly accepted results, shifting responsibility to
the group.

A final consideration is the potential impact of the take-frame in the study design. The
take-frame may intensify external beliefs and reinforce spectator roles in deliberation and

16



Table 7: Analysis of Group Chats

Argument Number of Arguments Number of Groups

Keep more for ourselves 28 19
Keep less for ourselves 29 21
Be fair and... 35 21

...retain more – 8

...retain less – 1

...retain fair – 12

Notes: Categorization adapted from Luhan et al. (2009) with additional coding.

voting. While Dreber et al. (2013) find no evidence that framing destabilizes preferences,
they note that communication with the recipient can influence allocations. Reducing
social distance through deliberation may enhance the salience of fairness, generosity, or
greed in decision-making. The ambiguous role of participants as decision-makers and
observers may further contribute to this effect.

6 Conclusion

This study examines polarization in deliberative decision-making and the effects of voting
rules—unanimity and median—on deliberation and outcomes. Using a computer-based
experiment, we test whether like-minded group deliberation fosters polarization. In a
three-round dictator game, we compare like-minded and mixed-minded groups, as well
as individual and group decisions. The take-frame and a refugee project as the recipient
were introduced to increase preference variance.

We find no evidence that like-minded group deliberation pushes withdrawal decisions
toward extremes. Instead, both like-minded selfish (retaining more than 6 points) and
like-minded generous (retaining fewer than 6 points) groups moderate their voting be-
havior toward fairness (5 points). Individual and group decisions differ across treat-
ments, with selfish and generous members in mixed-minded groups moderating their
withdrawal votes. Notably, generous participants strongly influence voting outcomes in
mixed-minded groups. However, we find no significant shift between the first and second
individual decision rounds across treatments.

Voting rules do not significantly impact voting behavior or outcomes across group com-
positions. However, in like-minded selfish groups, voting and outcomes differ significantly
between the median and unanimity conditions. These findings suggest that deliberation
does not reinforce initial preferences or push decisions toward extremes. Instead, group
voting moderation supports the argument for norm-driven behavior. A lack of pivotal-
ity and responsibility aversion is also evident, particularly in the median rule condition.
Future research should explore the role of pivotality in group voting, particularly in
participatory decision-making contexts.
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